Localization of glutamate receptors at a complex synapse. The mammalian photoreceptor synapse.
A key feature of signal processing in the mammalian retina is parallel processing, where the segregation of visual information, e.g., brightness, darkness, and color, starts at the first synapse in the retina, the photoreceptor synapse. These various aspects are transmitted in parallel from the input neurons of the retina, the photoreceptor cells, through the interconnecting bipolar cells, to the output neurons, the ganglion cells. The photoreceptors and bipolar cells release a single excitatory neurotransmitter, glutamate, at their synapses. This parsimony is contrasted by the expression of a plethora of glutamate receptors, receptor subunits, and isoforms. The detailed knowledge of the synaptic distribution of glutamate receptors thus is of major importance in understanding the mechanisms of retinal signal processing. This review intends to highlight recent studies on the distribution of glutamate receptors at the photoreceptor synapses of the mammalian retina.